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THE "Þ 
DESCRIPTION andUSE 
OF A 


QUADRANT. 


BY WHICH 


All the moſt Uſeful and Neceſſary 
Propoficions of both the GLOBES are 
eaſily and exactly performed ; as the Right 
Aſcenſion, Declination, Altitude, Amplitude, 
Riſing, Setting, Azimuth, and Howr of the 


| Day. 
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ALSO OF A 


OUADRAT, 


BY WHICH 


You may take all manner of Height 
and Diſtances, as of Towers, Steeples, &c. 


AND LASTLY, OF A 
NOCT URNAL 
FOR THE 
Ready findivg of the Hour of the Night. 


Publiſhed by F. H. for the uſe of ſuch as are 
| Machemarically affe&ed. 


London , Printed for the Author. 1672. 


| TO THE 


READER. 


READER, 


| SF \HOU art bere 
| preſented with 
the Deſcription 


| andilſe of a ſmall Porta- 
| ble Inſirument called a 
Quadrant,by which all the 
moſt uſeful and neceſſary 
Problems of both the 
Globes may be eafily and 
Eh. | 

Hats : þ 


To theReader, 
fo: ſuch Propofitions in 
Geometry as concern the 
taking of Heights of 
Buildings, Diſtance of 
Trees or other Objefts, 
Depths of Wells, or the 
'T he Inſirament 15.11 it 
ſelf Portable, in its Uſe 
Eafie, and 17 its Perfor- 
mance very Exact. If any 
ſhall think other Qua- 
drants more accurate 11 
their ProjeCtions, ſo. do 
I: bat not fo eafie in 'Pra- 
ctice, 


Tothe R cader, 


Ctice, wor of ſo ſmall a 
Price : For which Rea- 
ſons 1 do chiefly prefer ir, 
defwing thee to make uſe 
of this, till 1 preſent thee 
with. ſome other of this 
kind, which (if IT find 
| this accepted.) : ſhall be 
ſhortly *- « And in the 
mean time, on 


Vale. . 


' ADVERTISEMENT. 


F any Gentleman , ffudious tn the 

Marhematicks, have, or fhall have 
eccdfion for Inſtruments therewnts be- 
longing , or Books 10 fhew the Uſe 8 
them, they may be furniſhed with 
 Jores wſeful both for Sea or Land, ei- 
ther in Silver, Braſs, or Wood, by 
My. Walter Hayes at tbe Croſs Dag- 
iz Moor- Fields; nex# door 104 
pes-Head Tavern, where they may 
have all ſorts of Maps, Globes, Sea- 
Plats, and Mathematical Paper, Cay- 
penters Rules, Poſt and Pocket-Dials for 
avy Latitude, Street Leners, Fignres, 
Signs, Planets, or AſpetFs, at reaſonable 


| Rates, | 
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THE 
DESCRIPTION 
OF-THE: .;- 


QUADRANT; 


Efore I come to ſhew the 
ſeveral Uſes of the Qua- 
drant, it will be neceflary, 
firſt, ro let you know what 
a Quadrant isz and then, 

ſecondly , to deſcribe unto you the fe+ 

veral Lines thereon graduated, | 
A Quadrant, as it is defined by 

Geometricians, 4s the fewrth part of 4 

Circle,comained under two Semidiame- 

ters iſſuing from the Center of the ſame 

Circle, and drawn at Right Angles, 

which is at go Degrees diſtance one 

from the other. And ſuch is the Fi- 
gure A L M hereunto annexed ; of 

which Figure, the two ſides A w_ 

} B 


"© 
"hs. 
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AM are the two Semidiameters, meet- 
ing one With the other in the Point A, 
which Point A is the Center of the 
Quadrant, in which Point if you ſer 
one Foot of a pair of Compaſſes, and 
extend the other Foot thereof to L or 
M, (which Lines are of equal length) 
if you move the Foot of the Compaſ\- 
ſes along from L to M, it will deſcribe 
a crooked Line, as the Line L RM, 
which Line LR M is called the Limb 
of the Quadrant ; and the whole Fi- 
gure comprehended within theſe three 
Lines AL, AM, and LRM, is called 
the Quadrant: So then, 


AL is one Semidiameter Fa 
A Mthe other Semidiameter Qu 5 
LR M is the Limb 4 al 
A is the Center _ 
Having thus defined what a Qua- 
drant is, I will now declare unto you 
what Lines are deſcribed upon this 
 2uadrant, 


+ C———_——_—— ——— 
——__—_ 
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Huadrant, and what they are called, 
how numbered, and to what uſe every 
particular line ſerveth. 


—— 


a 4 
DESCRIPTION 
OF THE 
LINES that are Graduated up- 
onthe QUADRANT, and 

to what Uſes they ſerve. 


Irſt, The Limb of the Puadrext, 
which is the line LR M, is di- 


vided into go equal parts, cal- 
led Degrees, which Degrees are ſub- 
divided into halves or quarters, accor- 
ding to the largeneſs of the 2uadrant. 
Theſe Degrees are numbred from I 
towards M, by 10, 20, 30, Fc. to 
90 Degrees, every fifth and renth De- 
gree being diſtinguiſhed from the reſt 
by a longer line, 
| B 2 The 
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The Uſe of theſe Degrees ſerve 
chiefly to rake the Altitude or Height 
of the Sun, Moon, or Stars, 

Secondly, Above this Limb LR M 
(and paralle! thereunto) is drawn ano- 
ther crooked Line,asS B in the Figure, 
which Line repreſenteth the two Tro- 

- picks, namely, either that of Cancer, 

or that of Capricory, Now theſe two 

Tropicks are thoſe two Circles in the. 
Sphere which bound or limit the Suns 

courſe ; for the Sun never goeth more 

Northward than the Tropick of Can- 

cer, nor more Southward than the 

Tropick.of  Capricers, 

Thirdly, Between theſe two Lines 
SBand LRM, are drawn wwoother 
concentrick Circles, beginning at. 15 
Degrees of the Quadrant, and regch- 
ing ro 62 Degrees of the ſame z, and 
theſe two Circles are called The Circles 
of Months. | Of theſe rwo Circles of. 
Months, the undermoſt, which is next 
to the Quadrants Limb,containeth that 


, part 
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part of the Year whinh we call Sum- 
mer and Aurymn , which is from. the 
tenth of Fune till the eleventh or 
ewelfth of December , all which time 
the Days ſhorren to thoſe which live 
in North Latitude, and lengthen to 
thoſe that live in the Sourhern Alemi- 
ſphere. The uppermoſt Circle of 
Months containeth that part of the 
Year which we call Winter and 
Spring, which is from abour the ele- 
venth of December, to abour the tenth 
of Fune, Intheſe rwo Circles, each 
Month, art the beginning of it, is noted 
wich the firſt Letter of that Month 
which ir repreſenteth, as J for Fanua- 
75, F for Febrnary, M for March, &c. 
Every of theſe Months is divided into 
Days, every fifth and tenth Day being 
diſtinguiſhed from the reft by a longer 
Line. The Uſe of theſe rwo Circles 
of Months is i refFifie the Bead, as 
{hall be ſhewed hereafter ; which Bead 
being reRifed, the Day of the Month 

B 3 only 
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only being known, moſt queſtions of 


the Globe or Sphere are immediately | 


reſolved with great facility. 

Fourthly , Above, towards the | 
Center of the 2#49drant,is drawn ano- | 
ther Circle, noted with A G, which 
repreſenteth the EquinoQial. Now | 
between this line A G (the Equino- | 
Qial) and the line S B(repreſenting the | 
Tropicks) doth the Sun always move, | 
and never exceedeth thoſe limits; for ' 
when the Sun is in Cancer, the Days | 
to us are longeſt ; when.in Capricorn, | 
ſhorteſt ; and when in the EquinoRi- | 
al, the Days and Nights are of equal 
length. 

Fiftthly, From A to B is drawn a 
circular line upon the 2uadrant, cal- 
led the Ecliptick, and it is firſt divided 
into three wnequal parts, at the ends 
of which parts are fet the Characters 
of the twelve Signs of the Zoliack, in 
this order : The CharaQers of Aries 
Y and Libra =, ſtandcloſe to Ainthis 
| order, 
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| order |}, ; then atthe firſt of the three 


diviſions next tro A ſtand theſe four 


| Characters in this form $4 which 
| ſheweth, when the Sun is in'that part 


of the Ecliptick-line, he is inthe be- 


' ginning of one of thoſe four _— 
| Ar the ſecond of theſe three diviſions 
| are placed theſe four CharaRers in 


this order ®} Z , ar which place in the 


Ecliptick when the Sun cometh, he is 
in the beginning of one of theſe four 
Sighs. Ar the end of this line, cloſe 
eo the letter B, are placed thefe ewo 
Charaters S and W in this order ;y 


to which place when the Sun cometh, 
it is either the longeſt or the ſhorteſt 
day in the yearz.v:. the longeſt when 
in Cancer, the ſhorteſt when,in Capre- 
corn. Every one of theſe three great 
divifions are divided into 3o Degrees 
apiece, and each of them numbpred by 
10, 20, 3o, both backward and for- 

B 4 ward, 


p 
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ward, according as the Inſtrument is 
in largeneſs This Line is called the 
Ecliptick , and ir ſheweth in what 


Sign, and De$ree of that Sign , the 
Sun is any Day of the Year. 


Sixthly., There is another Circular , 
Linedrawn from & ro E, which Line 


1s divided into fourty unequal Parts or 
Degrees, and numbred from A to- 
wards E by 10, 20, 30, 40, ending 
at E, This Line is called the HoriFop, 
and ſheweth every Day tn the Year 
how many. Degrees the Sun riſes or 
ſers diſtant from the true Eaſt or Weſt 
Points of the Heavens, which is of ex- 
cellent ufe for Sea-men , for them 
thereby'to find the Variation of their 
Cog” 7 500 

Seventhly , That parr of the Semi- 
diamer&t'6f the Quadrant which'is be- 
tweenthe Letters A and S, 15 divided 
into 23 and a half-nnequal parrs ; 
which ate numbred by 10, 20, '23 2. 
This Line is called rhe Line of Decli- 


nation, 
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| nation, and ſheweth at any time of 
| the Year how much the Sun it its 
{ courſe is declined from the EquinoRi- 
{ al rowards either of the Tropicks, by 


which the increaſe and decreaſe of the 
Days and Nights are known. | 

Eighthly, Berween the Equino&al 
A G, and the Tropicks 5 B, are drawn 
divers other crooked Lines, of which 
thoſe 6 Lines which are pticked inthis 
manner ,,+»-,--+. and bend towatds 
the left hand, the firſt being number- 
ed-with 7 at one end, and 5 ar the 
other, repreſenteth the Hour of 7 of 
the Clock in the forenoon, or of 5 a 
Clock 1n the afternoon : the ſecond is 
figured with. 8 and 4 ; the third with 
9 and}; the fourth with 10 and 2; 
the fifth with 11 and 1 ; the fixth with 
12 : and theſe Lines repteſent thoſe 
Hours of the Day, as the Figures ſer 
rothem do declare. Thoſe nine other 
Lines which arc drawn with a full 
Line thus ———-——, and bend ro- 
LE wards 


= 
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wards the right hand, of which, the 
firſt of them rowards the right hand 
1s marked with 12, repreſenting 12 of |: 
the Clock at Noon ; the ſecond is no- | 
ted with r at one end and 11 at the | 
other, the third with 10 and 3, the 
fourth with 9 and 3, the fifth with 8 | 
and 4, the fixth with7 and 5, the (e- 
venth with 6 and 6, the eighth with 
5 and 7, and the ninth with 4 and $, 
repreſenting thoſe Hours of the Day 
either before or afrer Noon. 


Note , That the fix forementioned 
Hour-lines which arc pricked in 
this manner......, .. are called 
the Y:nter-hour-lines, and are in 
uſe only for the Winter ſeaſon, 
as from the 12 of September till 
the 10 of March: And the other 
nine lines drawn thus - are 

called the Summer-hoar-lines, and 
are in uſe from the 10 of March 
tothe 12 of September, 


Note 


* en iiw J 
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Note alſo, That if the 2u4draxt be 
made large enough, each Hour 
may be divided into halves and 
quarters, or into ſmaller parts ; 
and (as Mr.Genter,the Contriver 
of rhis Puadrent, rightly ſaith) 
If it be made of a Foot (ſemidi- 
amcrer, it will (hew the Azimuth 
unto a Degree, and the time of 
the Day unto a Minute. 


Ninthly, Between the EquinoGial 
AG, Wo the Tropicks SB , are 
drawn, towards the other fide of the 
9urdrant AM, divers other crooked 
lines, called Azimuths, in the ſame or- 
der and form that the Hour:- lines are 
drawn: of which .lines, thoſe that 
bend from the left hand towards the 
right, and pricked thus ..... .. are 
the Azimuths in uſe for the VVinter- 
ſeaſon, viF. from the 12 of September 
to the 10 of March: and thoſe that 

bend 


/ 
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bend from the left hand towards the 


right, and drawn with a full Line thus | 
, 


,are the Summer Azimuths, 
and are in uſe from the 10 of March 


eill the 12 of Seprember. Theſe Azi- | 


muth-lines ſhew at all rimes of the 
Day, and any time of. the Year, how 
far the Sun is diſtant from the Meridi- 


an, which is of excellent uſe, not only 


in Navigation, but in Dialling alſo, | 
and many other good purpoſes : Theſe | 


Azimuths are numbred by 10, 20, 30, 
40,0. to 120 Degrees. 

Tenthly , Amongſt theſe Hour 
and * Azimuth-lines may be inſerted 
any Fixed Stars that lie berween the 
EquinoRtial and the Tropicks ; but be+ 
cauſe the Quadrant ſhould nor be 0- 
vermach cumbred , Mr. Gunter hath 
made choice only of 5 ſele& Stars, ly- 
ing very convenient for obſervation at 
all times of the Year ; and thoſe are 
theſe : Pegaſus Wing, Artturu, Lyons 
Heart, Bulls Eye, Vultures Heart. _ 

CG. 


us : 
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; Eleventhly, To this Quadrant (as 
| to others) there belongeth rwo Sights 
! 

' of Braſs, as alſo a Thred and Plum-. 
' mer, with a _ Bead or Pins- head; 
{ to ſlip up and down upon the ſtring ar 
| pleaſure, Thus is the Quadrant fitted 
| . 

to perform the Uſes following. 


| 


, 
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USES of the Several LINES x 
which are deſcribed on the | 
1 


Aving thus given you a true | 
H and perfe& Deſcription of the | 
ſeveral Lines that are upon 
the 2v44rant, it will be neceſlary now | 
ro ſhew you the Ules of them ſeveral- | 
ly, which I ſhall briefly and plainly do 
in the following Propoſitions, And, 


I. Of the Quadrants Limb. 


PROP, r. How to take the Altitude 
of” the San, Moon, or Stars, 


_—_ many of the Propoſitions 
following require the Sens Alti- 


eude to be given, it will be neceſſary to 
ſhew 


| 


Þ 
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| ſhew you how to take it by the 24- 
| drant at any time, the Su» ſhining, 

{ Uſpon the edge of your Puadrant 
| are two fights for this purpoſe. Take 
| the 2uadrant in both your hands, lay- 
' ing your right hand ſomewhat neer 
| that ſide that hath the ſights, and your 
 lefr hand towards the other fide, by 
| which means you may ler it ſlip lower, 


| 


| or raiſe it higher, as occaſion requires. 
{ Then turning the lefr fide of your 
| Body to the Sun, hold the Puadraxt 


in both your hands, as is before di- 
reed, and move it up or down in 
your hand, till the Sz» ſhining through 
char fight which is next the Center of 
the ,9uadrant, do caſt his Ray or Beam 
of Light upon the hole of the other 
fight , ar which inſtant, look in the 
Limb of the 2uadrant what Degrees 
and part of a Degree the Thred reſteth 
upon,for thoſe degrees are the degrees 
of the Suns Altitude, Thus for ta- 
king the Suns Altitude ; bur for the 

| Mooy 
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Moon and Stars you muſt do others | 
wiſe, namely thus : Hold the Qya- | 
drant in both your hands, as before, | 
and look through both the Sights ill | 
you eſpy the Moon or Star whoſe Al- | 


tirude you require, which when you 


have found , look what Degrees the | 


thred cuts in the Limb of the Quadrant, 
for theſe Degrees are the Altitude of 
the Moon or Star you look at. 

Likewiſe in the taking of Altitudes 
of Buildings, &c. you muſt look 
chrough the Sights, till you ſee through 
them the trop of the Obje& whole 
height you would know. 


II. Of the Circle of Months. 


Efore we come toſhew the Uſe of 
theſe Circles, it is requiſite to 


ſhew you to what uſe the Bead that is 
upon the ſtring ſerverh, and how to 
reQifie or ſer it for any Day of the 
- Year, which is as followeth, 


How 


| 


 _ << cas OA R VM tn am "© 


QUADRANT. 17 


How 10 Reftifie the Bead, 


The Thred being fixed inthe Center 
of the Quadrant, and the Bead upon 
it-lay the Thred upon any Day of any 
| Month, and there with the Thumb 
of your left hand hold it faſt, and with 
the nail of the finger or thumbof your 
right hand (lipthe Bead upon the thred 
(cither upwards or downwards) till 
the Bead lies juſt upon the Hour- 
line of 12, and there let the Bead reſt, 
for then it is re&ified or ſer for that 
day of the year upon which the thred 
lieth, This we ſhall kereafter call 
The Reftifying of the Bead. 


” 


PROP. 2. Any day of the year being 
given, 10 find what other day of the 
gear is of the ſame length therewith, 


Uppoſe ir were required to find 
what day of the year is of equal 
C 


length 
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length with the 18 day of 0Fober. Lay 
the thred to the 18 day of OFober in | 
tte lower Circle of Months, then will | 
the thred lye upon the 2 day of Februa- | 
73-in the upper Circle of Months, which | 
day is of equal length with the 18 of | 
Ottober. In this kind you may find the 


March 1/7 September 21, | 
Anguft 12 equal to< April 11, | 
May 1 Fuly 22. | 


And ſo of any other day of the year. 


PROP.3.Tbe day of the month given, 
10 find the Suns place in the Ecliptick, 


| Erthe day given bethe 16 of 4pr!, 
_, Lay thethredto the 16 of April, 
and reQifie the Bead to12,as hath been 
already taught ; then move the thred 
upon the Quadrant till the Bead lieth 
upon the Ecliprick-line ; ſo ſhall the 
Bead cut the Ecliprick-line in 6 deg. 
43 min, of Tasrss, in which Sign and 
Degree the Sun is uponthe 16 of 4pr1l. 

| Note, 
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Note, That from the 19 of March 
to the 12 of September the Sun is 
in thoſe Signs thar are charaQe- 
red onthe upper part of the Ecli- 
ptick-line (and hath North-decli- 
nation : ) But from the 12 of 
September to the 10 of March he 
is in thoſe Signs that are charaQe- 
red below the Ecliptick-line (and 
hath South- declination.) 


| | So ſhall you find that on 


— 


| ' 
; 
[ 


»* Fw II 
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deg, m, 
Jannary 12 /the Sun 3 12 Aquar. 
April 26cwill beg 16 23 Taurw, 


Septembert) in Cig 1Pirge. 


PROP. 4. The day of the month be- 
ing given, to find the Declination, 


| _ the 9 of April let it be re- 
quired to find the Declination. 


C 3 Lay 
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Lay the thred to the day given, and | 
recifie the Bead as before ; then bring | 
the Bead to the line of Declination,and | 
it will fall upon 11 deg, 30 min, and | 
{uch is the Declination for that day | 
Northward. | 


PROP. 5. The day of the Month being 
given,to find the Meridien Altitade. | 


He day given is the 9 of April : | 
| Lay thethred thereto, and in the 
Limb of the Quadrant ir will cut 50 | 


deg. whichis the Meridian Altitude. 


PROP, 6. The day of the Month be- 
ing given, 10 find the Amplitude, 


T5 it be required to find the Am- 
plirude uponthe 15 of May : Lay | 
the thred to the day of the Month, | 
and reRifie the Bead ; then bring the | 
Bead to the Horizon, and it will fall | 
in 35 deg, $ m. which is the ge 4 
tude 
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tude for that day: For then doth the 
Sun riſe 35 deg. $ min. from-the Eaſt 
towards the North, and ſcts 35 deg. 


' $ min, from the Weſt towards the 


North, 


Note, When the Sun hath South 
Declination , the Amplitude of 
his riſing andſetting is from the 
Eaſt or Weſt towards the South. 


PROP, 7. The day of the Month be- 

| ing given, 10 find the Aſcenſional 
difference ; aud thereby the time of 
the Suns Rifing or Setting, with 
the length of the Day and Night. 


Er the day given be the 15 of May, 

, ReRihfie Bead for that time, 
and bring it till it couch the Horizon, 
then will the thred cur the Limb of the 
Quadrant in 28 deg. 50 win, which is 
the Aſcenſignal difference. 


C3 From 
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From the Afſcenſional. difference | 
thus found , may the time of | 
the Suns riſing and ſetting. be | 
computed , and thereby the 
length of the day and night, in 
this. manner, 


Convert the Aſcenſional difference | 


into time, by allowing: 15 deg. to an | 


hour, and a degree to 4 minutes of 
time. Thus on the [15 of May the 


Aſcenfional difference being found as | 


before ro be 28 deg. 50 min, which 
converted into time, -maketh x. hour 
and 55 minutes of an-hour ; 'where- 
jorethat day (it being in Summer) the 
Sun did riſe one Hour and 55 minutes 
before 6 of the clock, and did ſer as 
much after 6 at night: that js, ir did 
riſe 5 minutes after 4 in the morning, 
anddid ſer 5 mijn, betore. 8 at night. 
Now if you double the time of the 
Sun riſing, you have the length of the 
nighr ; 


—_—_—_—_— 
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nightz and the time of the Sun ſetting 


: doubled gives the length of the day. 
* Thus on the 15:0f May the night will 


be found to be $ hours 19 minutes 


' long, and the day 15 hours and 50 mis» 


nutes long. 


PROP. 8. Theday of the month being 
given , to find the Altitude of the 
Sun at all the hours of the day. 


Hs reQified the Bead for the 
day given, move it from Hour 
to Hour, and what Degrees in the 
Limb are cut by the Thred, are the de- 
grees of altirude at thoſe hours, 

Thus if the day given were the $8 of 
February, the Bead rectified and carri- 
ried along from Hour to Hour, the 
Thred wonld cut 'the Limb at every 
Hour in ſuch Degrees and Minutes 
as are expreſſed in this Table fol- 
lowing. | 


C. 4 Hours 


The Uſe of the 


D. M, 
= 27 ' I 
me Xl | 25 40 | 
301 X 1 22 51 Altitudes at | 
III OrIX | 15 58 theſe Hours, 
IV VIII | 8 33 


V YU} © 6 
III, Of the Ecliptick-line. 


PROP. 9. The place of the Sap in | 
the Ecliptick berng given, to find the 
day of the month. 


Er the place of the Sun given be | 

in 27 4eg.of _ : Lay the thred 
won 27 Degrees of Aries, and brin 
he Bead —_ z then move the thred 
along till the Bead lies upon the Hour- 
line of 12, then will the chred curup- 
- the 6 of 4pril, which is the day of 
the month required, 


PROP. 


- i — ie ts. | on Manat _—_ 
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PROP. 10, The place of the Sun in 
the Ecliptick being given, to find his 
Declizatos, EY 


= Sun being in 27 Degrees of 
Aries, lerthe Bead be reQiified 


thereto, as in the laſt Propoſicion, then 
bring the Bead to the Line of Declina- 
tion, and it will fall upon 10 deg. 27 mn, 
which is the Declination for that day 
Northward, becauſe it is in Summer. 


PROP. x1. The place of the Sun be- 
ing given, t0 find his Right aſcenſion. 


N rhis Propoſition there is no need 
of the Bead; for the thred being laid 
upon the Suns place in the Ecliptick, 
it will cutthe Limbof che Quadrant in 


-the Right aſcenſion. 


Ler the Suns place given be in rhe 
fourth degree of Gemin;, the thred laid 
thereto will cut the Limb in 62 4g. 
an 
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and that is the Suns Right Aſcenſion 
when he is in 4 Degrees of Gemizi. 


Note, That the Right aſcenfion is 
numbred from 1 deg. to 360 deg. 
and is to be accounted accordin 
ro the Suns diſtance from the fir 
Degree of Aries , for if the Sun 
be more than 9o deg. from the 
beginning of Ares,there muſt be 
more than go deg. allowed for 
the Right aſcenſion. | 


So if the Sun be in 26 deg. of Can- 
cer, the thred being laid thereto will 
fall alſo upon 62 deg. and yer the Right 
aſcenſion muſt be counted 118 deg. 
Likewiſe, if the Sun were in 4 deg. of 
Sagittarive, the thred will fall in the 
ſame place, but the Right Aſcenſion 
muſt then be accounted 242. and if 
the Sun be in 26 deg, of Capricorn, the 
Rightr aſcenſion muſt be accounted 
298 deg, The like for any other, 

PROP, 
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PROP. 12. The Suns place in the 
Ecliptick being given , to find the 
Amplitude, 


He thred laid to the Suns place 

in the Ecliptick,bring the Bead 

thereto , then move the firing till the 

Bead touch the Horizon, and it will 
there (hew you the Amplitude, 

Thus the Sun being in 4 4eg. 37 min. 
of Gemini, the Bead reQified thereto, 
being brought to the Hotizon, will cur 
itin 35 deg.8 min, which is the Ampli- 
rude ar that time, 


IV. Of the Horizon. 


PROP. 13. The Suns Amplitude be- 
ing given, to find the Declination. 


P- the Bead upon the Degree 
of »A mplitude given in the Ho- 
rizon, then bring it tothe Line of De- 
clination, and it will there fall upon 
the 
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the Degree of the Suns Declination. 
So the given Amplitude being 35 
deg. $ wm. the Bead laid thereto in the 
Horizon, and carried to the Line of 
Declination , will fall upon 21 deg. 
9 win, the Declination, 
PROP. 14. The 4mplitude being gi- 
ven, to find the day of the month. 


He Bead being laid to the De- 

grceof Amplitude in the Hori- 

zon, and carried from thence to the 

Hour-line of 12, either in Winter or 

Summer , the thred will fall upon the 
day of the month. 

So the Amplitude being 35 deg. 
$ min, the Bead laid thereto, bring it 
tothe Hour-line of 12 in Summer, and 
the thred will cut upon the 15 of May, 
and the 7 of Fuly, on both which days 
the Sun hath 35 deg. $ min, of Am i 

de. | 
But if it be in Wigter , carry the 

Bead 
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Bead to the Vinter-hour-line of 13, 
| andthe thred will fall upon the fourth 
of Fanuary, or the 16 of November, 

either of which days the Sun hath 
like Amplicude Southward as it had in 
Summer Northward, 


V. Of the Hour-lines. 


PROP. x5. The Aliitude of the Sun 
aud day of the month being given, 
20 find the hour of the day. 


HF obſerved the Suns Alti- 
ende , as 15 taught in the Firſt 
Propoſtion, let the Bead be re&ifiedto 
the day of the Month, and bring the 
thred to the Suns Altitude, then ſhall 
the Bead fall uponthe hour of the day. 
Ler the time given be the 10 of 4- 
pril : Having reQiified the Bead for the 
day, and found the Suns Alcitude to be 
36 deg. the Bead ar that time will fall 
upon the Hour-line of 9 and 3, which 
ewW- 
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ſheweth that ir is cither 9 of the clock 
in the forenoon, or 3 in the afternoon, 
Bur if on the ſame day you obſerve 
the Alritude to be about 40 deg. you 
ſhall find the Bead then to fall about 
half way berween the Hour-lines of 9 
and 3,and of 10 and 2 ; wherefore the 
hour muſt be either half an hour paſt 9 
inthe morning,or half an hour paſt 2 in 
the afternoon; and which of theſe is the 
true hour,is eafie to determine: But if it 
be neer noon, as between 11 and 1 of 
the clock,then theſureſt way to find th 
true hour is by a ſecond obſervation © 
the altitude;for,if the altitude increaſe, 
ir4s the forenoon-hour ; but if the alti- 
rude decreaſe, it is the afternoon-hour. 


PROP. 16. The hour of the day be- 
ing given, ts find the Altitude of the 
Sun, 


R 


ERihe the Bead to the time given, 


and bring it to the hour given 3 
then 
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| then will the thred ſhew upon the 
Quadrants Limb the Degrees of the 
Suns Alticude at that hour, 

So if the day given wete the 9 of 
April, and the Alticude of the Sun ar 
$ inthe rfiorning or 4 inthe afternoon 
were required. The Bead being reRi- 
fied to the 9 of 4pril, and brought to 
the hour-line of $ and 4,the thred will 
cut the Quadrants Limb in 27 deg. 31 
min, and ſuch Altitude will the Sun 
have at $8 or four of the clock upon the 
9 day of April. 


PROP. 17. The Hour of the Night 
being given, 10 find how much the 
Sun is below the HoriTon, 


Ca this general Rule : The 
Sun is always ſo much below 
the Horizon at any hour of the night, 
as his oppoſite point is above ar the 
Jike hour of the day : So that if the 
Queſtion be in Summer, you muſt _m 

| the 
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the Winter-hour-lines, and in Winter 
the Summer-hour-lines, 

Let it be required to find how 
much the Sun is below the Horizon 
upon the 10 of April at 4 of the clock 
in'the Morning, Set the Bead to his 
place according to the time in the Sum- 
mer hours; then bring the Bead to 4 
of the clock in the Winter-hours, ſo 
ſhall you find the thred to fall upon 
8 deg, and an half, and ſo much is the 
Sun below the Horizon at that time, 


PROP. 18. To find the time of Day- 
break, and end of Twy-light, 


TY is ſaid to begin ro break 
when the Sunis 18 deg, below 
the Horizon in the Eaſt: and Twy- 
light is ſaid to end when the Sun is 18 
deg, below the Horizon in the Weſt, 
Therefore reRifie the Bead for the gi- 
ven time, and lay the thred upon 18 
deg. in the Qnadrants Limb, the Bead 


among 
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among the contrary hour-lines ſhall 
ſhew the time of Twy-light. . 
$0. the time given being the 10 of 
April, ſet the Bead to the time in the 
Summer- hours; then bring the Bead to 
I8 deg. in the Quadrants Limb ; fo 
ſhall the Bead among /the Winter- 
hour-lines fall ſomewhat: more than a 
- quarter before 3 in the morning, at 
which time the day begins ro break. 


VI. Of the Sximmth-lants. 


PR OP. 19, Having the tvs of the 
Tear and the Alttude'of the Sun 
given, to find the AJimatb. 


VY Qur Bead being reQified for the 
time given, make obſervation 
of the Suns alticude; which done, bring 
the thred to the complement of thar 
altitude, that .is, (Count the degrees 
of the Suns alticude (not as they are 
| figured vpon the in. "Yi but) hy 

the 
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the right hand towards tho left, that is, 
call 8o deg. 10 dep, yo deg. call 20 
deg. &c.) then will the Bead amon 
the Azimuth-lines ſhew che Azimut 
from the South, according as they are 
numbred, . | 
Example: Upon the fecond of As- 
guſt in the forenoon- (having reRified 
che Bead for that day ) 1 oblerved'the 
Suns altirade to be 47 deg. 48 mis. I 
lay the thred upon 47 deg. 48 mip. 
counted: from the right hand towards 
the left, and the Bead among the Azi- 
muth- lines will fall upon that line thac 
is figured with 40, which ſhewsthar 
the Sun is 40 deg. diſtant from. the 
South towards the Eaſt, becauſe the 
Altirude was taken in the forenoon-; 
whereas, if the ſame day the like alri- 
rude had been taken in the afternoon, 
the Azimuth would have been 40-deg. 
from the South towards the Weſt. 


PR OP. 
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PROP. 20, The Suns A\imuth, 4nd 
day of the month given, 10 p find the 


Suns Altitude, 
E&ific the bead for the day given, 
and bring ir to lie u Azi- 
muth avg « 4 will the thredlie upon 
the Complement of the Suns Altirude. 
Thus upon the ſecond of Avg»ſt the 
Suns Azimuth was obſerved 40. be 40 
Degrees from the South towards the 
Weſt,the bead being reRified and laid 
upon the fortieth Azimuth,theahredar 
the ſatne time will lie upon 42 deg. 
12 »», the Complement ofthe Suns 
Alrirude. 


Note, The Complement of ahe Suns 
*- &kitude is ſo much as the-akirude 
| wants of go deg. Soif the Com- 
plement of the altirude be 50 deg. 
the rrue ahitude is 40 deg, if 60, 
then 30, &v. 
D 2 VII. of 
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VII. Of the Stdrs upon the 
fuadrant. 


PROP. 21. Having the Altitude of 
any of the Stars given, to find there- 


by the: Howr of the Night. 


Tis five Stars that are upon the 
Quadrant are theſe ; and their 


Right afcenfions in Hours and Mimures 


are a5 in'this Table, * as 
* Names, _ * Right qi 
Pegaſus Wing WW 23" 45 
ArtFur us 24:07 
Lions Heart "Me 
Bulls Eye | 819 
Vultures Heart 21 I 9 34 


Upon the 150f May I ſee diferes, 
I fer:the Bead to it in the Quadrant, 
and obſerve his altitude, and find the 
altitude 
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altieude to be 52 deg. high, at which 
time the Bead ls upon the Hour line 
of 2 afternoon: This number note. 
Then (by the 1x Prepofi#4on) I find the 
Right aſcenſion of the Sunto be 62 deg. 
which turned into time (by allowing. 
I5 deg. for an hour, and 1 deg. for 
4 min,) makes 4 hours $ mis, then the 
Rightaſcenfion of ArFurws is 14 howrs 
1 x, the lefſer of theſe Right aſcenfi- 
ons raken from the greater, leaveth 9 
howrs 53 min. to which add the former 
2 bowrs, and it maketh 11 #0wrs 53 min, 


which is the hour of the night, 
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TY 
DESCRIPTION 
OF THE 


QUADRA T, 


Erween the EquinoGtial and the 
Center of the Quadrant. is a 
vacant place, in which is drawn 
a fuadrat, noted with theſe Letters 
AODP, two fides whereof, namely, 
thoſe fartheſt from the Center, as O 
and P D, are divided each into 50 e- 
qual parts, and numbred by 10,20,c4c. 
eo 50. 

Of theſe two ſides, that which is no- 
ted with O D is called the Parts of 
Right Shadow ,and the other noted with 
P D is called the Paris of Contrary | 
Shadow. Thus much for the Deſcripri- 
on of the 2uadrar; its Uſe followeth. 


THE 
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The USE of the 
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PROP. 1. How 10 take the Altitude 
or Helght of any Tower, Tree, Stee- 
ple, or any other Objett, which ſtand- 
«th perpendicular, or upright. 


Very Obje& that you look upon * 
is cither higher or lower than 
your Eye,or equal with it. Now 

ſuppoſe you ſee a Tower, and are re- 
quired to find the height thereof, Lift 
up the Quadrant, holding it ſo = the 
thred may caſily play by the fide of it, 
and look through the Sights till you 
eſpie the trop of the Tower z then go 
| backwards or forwards till the thred 
fall juſt upon 50 parts, which is at D ; 
then if you meaſure from your place of 
ſtanding to the foot of the Tower, and 
D4 add 
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add thereto the height from your eye 
| to the ground, thar' diftance ſhall be 
equal to the hejghr of the Tower. 
, Example 1. Thus if you do look 
through the Sights, and ſee the top of 
the Tower, and the thred cut juſt upon 
50 parts of the Quadrar, and the di- 
ſtance from the place of your ſtanding 
tothe foor of the Tower be 120 foot, 
add thereto'5 foor for the height of your 
eye from the —_— , and it makes 
125 foor, and thar is the height of the 
Tower. '* jt 

Example 1T. Bur if the ground will 
not permir you to ſtand fo thar the 
cthred may fall juſt upon 50 parts, then 
go backwards till it fall vpon 25 parts 
of Right ſhadow , then will halt the 
diſtance between your place of ſtand- 
ing and the foor of the Tower, (ad- 
ding the height of your eye thereto) 
be equal tothe Towers height. 

Thus looking though the Sights 
tothe top of the Tower, and the thred 
falling 
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falling upon 25 parts of Right ſha- 
be i find the diſtance hows Kind 
Foot to the Tower to be(adding 5 feor 
your heighr-chereto) 233 foot, the half 
whereof is 116 foot for the Towers 
height. 

Example III. 1f again the ground 
will not permir you to ſtand fo thar rhe 
thred may fall upon either of theſe 
places, go yet farther backwards ill 
thethred fall upon 12 parts and an half 
of Right ſhadow ; then will one quar- 
ter of the diſtance be equal to the 
height, For this Rule is general : 


AS 50» 

t0 the Parts on which the Thred falls, 
So is the Diſtance, 

to the Height, 


Therefore, 
ExamplelV. Taking a place ar all 
adventure, where you may moſt 
conveniently ftandto fee and meaſure, 


Sup- 
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Suppoſe the thred fall upon 42 parts 
of Right Shadow, and the diſtance be- 
rween the Tower and your ſtanding 
(with your _ added)tobe 86 foot: 
Multiply 42 (the parts cut) by 86 foot 
(the diſtance )and it makes 3512,which 
divide by 59 (the whole fide of the 
Lxadras ) and it produceth 73 43 3 
which is 72 foot and almoſt 3 inches 


for the height. 


when the Thred falls on the Parts of 
Contrary Shadow. 


If the thred fall upon 25 parts, the 
height is double to the diſtance, If on 
I3 parts and an half, the height is four 
_ the diſtance : But in general, 
enus ; 


As the Parts cat by the Thred, 
are i050: 

So is the Diftexce, 

to the Height, 
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Example V. If the thred fall 0n:36 
arts of Contrary ſhadow, and the di- 
ance” from your ſanding tothe foor 
of the Tower be 23 foot : Multiply 
33 (the diſtance) by 50(the {ide ofthe 
2aadrat) and it maketh 1150, which 
divide by 36(the parts cut ofCoantrary 
fhadow) the Quotient is 31 +3, thar is, 
31 foot 11 inches and one third part of 
an inch, for the height of the Tower. 


Note, That what hath hitherto been ſaid 
concerning the taking of Heights, 
the ſame 15 to be underſtood of Di- 
Kances alſo; only in the taking of 
Diſtances, Right ſhadow nwſt be 
raken for Contrary ſhadow , and 
Contrary for Right. 


PROP, 2, How to take an Altitude «i 
two Stations, 


M Any times it will fall out ſo that 
you cannot come cloſe _ 
oot 
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foot of the Obje& to meaſure, cither 
inreſpeof water,or other hinderance, 
in ſuch caſes you muſt uſe 2 Stations. 
Example 1, Suppoſe that looking 
rhrough the ſights,and ſeeing the top of 
the Qbje& you would meaſure, the 
thred falls on 25 parrs of Right ſha- 
dow; at the He | Station it falls upon 
20 parts: Now you muſt ſuppole the 
height of the Obje& ro be any number 
of feet,as 100. Then the Propertion is 


As the 25, Parts cut at the firſt Station, 
is ro 50,the Duadr as Side : 

$9 is 100,the ſuppoſed Height, 
10 200, the diflance 10 the Objet?, 


Then ſay again, % 


As 40,the parts cut at the ſecond ſtation, 
are 10 50, the Fuadrats ſide : 
$0 100, the ſuppeſed Atight, 
| 10250, the diſtance Tow the ſecond 
Station 10 the fort of the 0bj = 
c 
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The difference berween theſe two 
numbers, 250 and: 200, is 50, which 
ſhould be the diſtance between your 
two Stations 3 but meaſuring thereof, 
you find it to be bug 3o foot:. Then, 


As 50, the ſuppoſed difference, 

10 3O, the true difference : 
So 100, the [uppoſed height, _ 
10 60,the rae height, "* 
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DESCRIPTION 
OF THE 
NOCT URNAL, 
FOR THE 


Ready finding of the Hour of 
the Night, and other good 
Purpoſes. 


Pon the back-ſide of the Qua- 

| | drant may very commodiouſ- 

ly be deſcribed a Noe&urnal, 

{uch as Mr, Gunter mentions in his 

Book of the Se&For : Which NoRurnal 

conliſteth of two parts, the one fixed, 
and che other movable. 

The fixed part conſiſts of a Circle 
equally divided into 24 Hours , and 
choſe into halves and quarters, The line 
figured with XII repreſents 12 of the 
clock at night, , The 
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'The orher part of this NoQturnal is 
movable, whoſe outermoſt Cirele is 
divided into 12 parts, repreſenting the 
12 Months, each Month having its 
name thereunto affixed, and numbred 
by 10, 20, &«. every fifth and tenth 
day being diſtinguiſhed from the reſt 
by a longer Line. 

Within this Circle of Months (in 
ſome NoRurnals) is another Circle di- 
vided into 12 other parts, and this Cir- 
cle repreſenteth the Zodiack,cach part 
repreſenting a Sign, which hath the 
name or charaQter of the Sign it repre- 
ſenteth annexed to it, and is numbred 
by 10, 20, 30, 

In the ſuperficies of this moveable 
Rundle are ſeveral Conſtellations,con- 
fiſting of thoſe eminent Stars that are 
near to the North Pole ; the Conſtella- 
tions are in number 7, vi, Urſa major, 
or the Great Bear, Urſa minor, Draco, 
Cephens ,C aſſiopea, Auriga,Cygnm; as in 
this Rundle, 

From 
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. From the Center of this Rundle to 
| the Circumference thereof are drawn 

12 lines, wag arp. ſo many Meri- 
dians : The uſe of them will appear 


hereafter ; and fo ler thus much ſerve 
for its ns deſcription 


The USE of the 
NOCT URNAL,. 


Efore I (hew the Ule of the 
B Nofurnal , 1 ſhall (for the ſa- 
tisfation of thoſe that do nor 
already know how to effeR it) (hew 
how by the North Star to find the Me- 
ridian in the Heavens, which may be 
thus effected. 


PROP. r. How 10 find a Meridian- 
line. 


Here are many ways to cffekt 
this,burthe readieſt way is by the 
North Star, which Star is within two 
Degrees and an half ofthe North Pole. 
The North Pole lies about the mid- 
way between Alioth,or the Roat of the 
Great Bears Tail, and this Star. Thus 
E you 


/ 
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you may imagine a Right line drawn 
from the North Star to Alie:b, and by 
your imagination ſuppoſe two third 
parrs of the diſtance ofthe next Star of 
the Licwtle Bears Tail from the Pole- 
ſtar towards Alioth ; for there is the 
very Pole-point, 4s by this Figure ir 
doth plainly appear. 

Now then if 


P 
Pe cob ou fer up two 
FE by Poſs les aflope, & 


yo ff from rhe tops 
x : of thern hang 

" ac ewo cords with 

" P - weights art the 
+ + * ends of theth , 


- rd and turn them 
Greof-Bear  rill you, ſtand- 
ing on the South {ide of them, may ſee 
the borh togerher * with the ole- 
point, as it were all it one Right line; 
then do the two Cotds hany in che Me- 
ridian of the place. In this Diapratn 
I have gfven you the chicf Stars - che 

reat 


\ 
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Great and Little Bears, ſo that by them 


you may come to know the other Stars 
that are figured in your NoGarndl. 


PROP. 2, How to find the Right Aſ- 
cenſion of any of the Stars in the 
Rundle. l 

Ay the thred upon that Star whoſe 

Right aſcenſion you would know, 
then count what number of Degrees 
are contained between the thred and 
che firſt Degree of Aries, (counting 
them according to the courſe and or- 
der of the Signs) as from Aries by Tas- 
rw, Gemini, &c. to the thred , the 
whole number of thoſe Degrees is the 

Righe aſcenſion of that Star. 
Example, Letit be required to find 

the Right aſcenſion of the Star in the 

end of the Greax Bears Tail, Lay the 
thred upon this Star, andit will cur the 

Circle which repreſenteth the-Zodiack 

in about the 24 Degree of Libra, that 

E 2 i5, 


/ 
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is,6 Signs,whichis 1 8 deg.and 24 deg. 
more, which is is in all 204 deg. and 
ſuch is the Right aſcenſion of the brighr 
Star inthe endof the Great Bears Tail, 


PROP. 3. To find the Declination of 
any of ""s Stars expreſſed in the 
Nocturnal. 


| Bhs this purpoſe (in ſome NoRur- 
nals) one of the 1 2 lines that iſſue 
from the Center of the NoRurnal, is 
divided into unequal parts, and num- 
bred with Arichmetical Figures. Now 
to find the Declination of any Star, 
ſet one foot of a pair of Compaſſes 
in the Pole or Center of the Noctur- 
nal, and extend the other | foot to the 
Star whoſe Declination is required : 
Then bring the moveable foor of the 
Compaſles to the divided Meridian, 
and note upon what Degree it reſteth, 
which namber of Degrees being taken 
from go, leaveth the Declination of 
the Star required, Thus 


\ 
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Thus if you would: know the De- 
clination of the forementioned Star, 
extend the Compaſles from the- Pole 
to the Star , this diſtance applied to 
the divided Meridian, will reach from 
the Pole to 38 deg. 45 min, which be- 
ing taken from go deg. leaveth 5 1 deg. 
I5 win, for the Declination of the 
Star. 


PROP. 4. <4 of the Stars in tbe 
Notturnal being upon the Meridian 
any Day of the Near, to find thereby 
the Hour of the Night. 


Ind that Star upon the NoGtur- 
nal which you ſee upon the 
Meridian in the Heavens, and turn the 
Rundle about till the Star les juſt 
upon the Meridian-line of 12 in the 
under Circle of Hours ; then againſt 
the day of the Month in che Rundle 
you have the Hour of the Night in the 

Circle of Hours. 
E x. 


- 


b 
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\ Example, Upon the firſt day of 
Aprit 1 ſee the Star which is in the | 
Rump of the Great Bears Tail upon 
the Meridian in the Heavens; I fand 
this Star in the Rundle, and turn the 
Rundle about till this Star lies juſt 
over the Line of 12 in the Hour-cir- 
cle ; then. in the Rundle find the firſt FJ 
of April, againſt the which you ſhall þ 
find in the Hourscircle 11 of the clock, 


and one quarter paſt , which is the 
Hour of the Night. 


